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Description 

BACKGROUND OF THE INVENTION 

1. Field of the invention s 

[0001] This invention relates generally to the field of 
consumer packaging, and more specifically to metal 
cans, such as the steel and aluminum cans that are 
commonly used for packaging soft drinks, other bever- 10 
ages, food and aerosol products. 

2. Description of the Prior Art and Recent 
Technology 

15 

[0002] Metal cans for soft drinks, other beverages and 
other materials are of course in wide use in North Amer- 
ica and throughout the world. 
[0003] The art of making and packing metal cans is 
constantly evolving in response to improved technology, 20 
new materials, and improved manufacturing tech- 
niques. Other forces driving the evolution of technology 
in this area include raw material prices, the nature of 
new materials to be packaged and the marketing goals 
of the large companies that manufacture and distribute 25 
consumer products such as soft drinks. 
[0004] Interest has existed for some time for a metal 
containerthat is shaped differently than the standard cy- 
lindrical can in such a distinctive way to become part of 
the product's trade dress, or to be otherwise indicative 30 
of the source or the nature of the product. To the inven- 
tors best knowledge, however, no one has yet devel- 
oped a practical technique for manufacturing such an 
irregularly shaped can at the volume and speed that 
would be required to actually introduce such a product 35 
into the marketplace. 

[0005] U.S.-A-3,224,239 to Hansson, which dates 
from the mid 1 960's, discloses a system and process for 
using pneumatic pressure to reshape cans. This proc- 
ess utilized a piston to force compressed air into a can 40 
that is positioned within a mold. The compressed air 
caused the can wall to flow plastically until it assumed 
the shape of the mold. 

[0006] Technology such as that disclosed in the Hans- 
son patent has never, to the knowledge of the inventors, 45 
been employed with any success for the reshaping of 
drawn and wall ironed cans. One reason for this is that 
the stress that is developed in the wall of the can as it 
is being deformed can lead to defects that are potentially 
failure-inducing, e.g., localized thinning, splitting or so 
cracking. The risk of thinning can be reduced by increas- 
ing the wall thickness of the can, but this would make 
shaped cans so produced prohibitively expensive. The 
risk of splitting and cracking can be reduced by a proc- 
ess such as annealing, but at the expense of reduced 55 
toughness and abuse resistance of the final product. 
[0007] A method according to the pre-characterising 
part of claim 1 and an apparatus according to the pre- 



characterising part of claim 13 are known from EP-A- 
0521637. 

[0008] A need exists for an improved apparatus and 
process for manufacturing a shaped metal can design, 
that is effective, efficient and inexpensive, especially 
when compared to technology that has been heretofore 
developed for such purposes, and that reduces the ten- 
dency of a shaped can to fail as a result of thinning, split- 
ting or cracking. 

SUMMARY OF THE INVENTION 

[0009] Accordingly, it is an object of the invention to 
provide an improved apparatus and process for manu- 
facturing a shaped metal can that is effective, efficient 
and inexpensive, especially when compared to technol- 
ogy that has been heretofore developed for such pur- 
poses, and that provides insurance against internal 
stresses within the can that could cause thinning, split- 
ting or cracking. 

[001 0] These aims are solved by a method according 
to claim 1 and an apparatus according to claim 13. 
[0011] For a better understanding of the invention, its 
advantages, and the objects obtained by its use, refer- 
ence should be made to the drawings which form a fur- 
ther part hereof, and to the accompanying descriptive 
matter, in which there is illustrated and described a pre- 
ferred embodiment of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] 

FIGURE 1 is a cross-sectional view taken through 
a can body blank or preform that is constructed ac- 
cording to a preferred embodiment of the invention; 
FIGURE 2 is a side elevational view of a shaped 
can body according to a preferred embodiment of 
the invention; 

FIGURE 3 is a diagrammatical view of an apparatus 
for making a shaped can body according to a pre- 
ferred embodiment of the invention; 
FIGURE 4 is a fragmentary cross-sectional view 
through a mold unit in the apparatus depicted in 
FIG. 3, shown in a first condition; 
FIGURE 5 is a fragmentary cross-sectional view 
through a mold unit in the apparatus depicted in 
FIG. 3, shown in a second condition; 
FIGURE 6 is a schematic diagram depicting a pres- 
sure supply apparatus for the mold unit depicted in 
FIG. 3; 

FIGURE 7 is diagrammatical depiction of a precom- 
pression step that is performed in the apparatus as 
depicted in FIG. 3; 

FIGURE 8 is a diagrammatical depiction of a bead- 
ing step in a method that is performed according to 
a second embodiment of the invention; 
FIGURE 9 is a diagrammatical depiction of a spin- 
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ning step in a method that is performed according 
to a second embodiment of the invention; and 
FIGURE 10 is a diagrammatical depiction of a knurl- 
ing step that can be performed as a second step in 
either the second or third embodiments of the in- 
vention referred to above. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT(S) 

[001 3] Referring nowto the drawings, wherein like ref- 
erence numerals designate corresponding structure 
throughout the views, and referring in particular to Fig- 
ures 1 and 2, a can body blank or preform 10 according 
to a preferred embodiment of the invention is the body 
of a two-piece can, which is preferably formed by the 
well-known drawing and ironing process. Can body 
blank 10 includes a substantially cylindrical sidewall sur- 
face 12, a bottom 14, and necked upper portion 16. Al- 
ternatively, the upper portion of cylindrical sidewall 12 
could be straight. 

[001 4] As is well known in this area of technology, the 
can body blank 10 must be washed after the drawing 
and ironing process, and then must be dried prior to be- 
ing sent to the decorator. The drying process typically is 
performed at a temperature of about 250 degrees Fahr- 
enheit (which is about 121 degrees Celsius). According 
to one aspect of this invention, the drying is performed 
at a higher temperature than is ordinary to partially an- 
neal at least selected portions of the can body blank 1 0. 
In Figure 1 , a heat source 1 8 is schematically depicted, 
which is preferably part of the dryer assembly but could 
be at any point in the apparatus prior to the molding unit. 
As will be discussed in greater detail below, can body 
blank 10 is preferably formed of aluminum and the par- 
tial annealing is preferably accomplished at a tempera- 
ture that is substantially within the range of about 375 
degrees Fahrenheit (about 190.5 degrees Celsius) to 
about 550 degrees Fahrenheit (about 288 degrees Cel- 
sius), with a more preferred range of about 450 degrees 
Fahrenheit (about 232 degrees Celsius) to about 500 
degrees Fahrenheit (about 260 degrees Celsius), and 
a most preferred temperature of about 475 degrees 
Fahrenheit (about 246 degrees Celsius). This is in con- 
trast to true annealing, which would be at temperatures 
over 650 degrees Fahrenheit (about 353 degrees Cel- 
sius). The purpose of the partial annealing is to give the 
can body blank 10 enough ductility to be formed into a 
shaped can 20, such as is shown in Figure 2 of the draw- 
ings, but greater toughness than would be possible if 
the can body blank were fully annealed. 
[0015] Alternatively, the partial annealing could be 
performed in an oven such as the lacquer or decorator 
oven, rather than in the dryer 

[0016] Alternatively, can body blank 1 0 could be fab- 
ricated from steel instead of aluminum. In this case, the 
preferred temperature range for partial annealing would 
be substantially within the range of 1112 degrees Fahr- 



enheit (600 degrees Celsius) to about 1472 degrees 
Fahrenheit (800 degrees Celsius). More preferably, the 
partial annealing would be performed at approximately 
1382 degrees Fahrenheit (750 degrees Celsius). 
5 [0017] Referring now to Figure 2, shaped can 20 is 
decorated and shaped distinctively in order to enhance 
its visual presentation to consumers. As may be seen 
in Figure 2, can body 20 includes a bottom 26, a shaped 
sidewall 22 that is shaped to substantially deviate from 
10 the standard cylindrical can body shape, such as the 
shape of can body blank 10. The shaped sidewall 22 
includes areas, such as ribs 30 and grooves 32, where 
accentuation of such deviations from the cylindrical 
shape might be desired. According to one important as- 
15 pect of the invention, decoration is provided on the ex- 
ternal surface of the shaped sidewall 22 in a manner 
that will accentuate those areas of the sidewall where 
accentuation of the deviation from the cylindrical shape 
is desired. As may be seen in Figure 2, a first type of 

20 decoration, which may be a lighter color, is provided on 
the rib 30, while a second type of decoration 36, which 
may be a darker color, is provided within at least one of 
the grooves 32. By providing such selective decoration, 
and by properly registering the decoration to the devia- 

25 tions in the shaped sidewall 22, a synergistic visual ef- 
fect can be obtained that would be impossible to obtain 
alone by shaping the can or by decorating the can. 
[0018] Referring again to Figure 2, shaped sidewall 
22 also has a flat area 28, where writing or a label might 

30 be applied, and is closed by a can end 24, which is ap- 
plied in the traditional double seaming process. 
[0019] According to the preferred method, after the 
partial annealing by the heat source 1 8 at the drying sta- 
tion, can body blank 1 0 will be transported to a decora- 

35 tor, where the distinctive decoration will be applied while 
the can body blank 1 0 is still in its cylindrical configura- 
tion. Markers might also be applied during the decorat- 
ing process that can be used for registration of the dec- 
oration to the mold contours during subsequent forming 

40 steps, which will be described in greater detail below. 
[0020] Referring now to Figure 3, An apparatus 38 is 
depicted which, according to the preferred embodiment 
of the invention, is provided to manufacture a shaped 
can 20 of the type that is depicted in Figure 2. As may 

45 be seen in Figures 3, 4 and 5, apparatus 38 includes a 
mold 40 having a mold wall 46 that defines a mold cavity 
42 conforming to the desired final shape of the shaped 
can body 20. As is shown diagrammatical ly in Figure 7, 
the mold 40 is of the split wall type and the mold wall 46 

50 will include inwardly extending portions 48 that are less 
in diameter than the diameter D b of the cylindrical side- 
wall 12 of the can body blank 10 depicted by the dotted 
lines in Figure 7b. The mold wall 46 will also include a 
number of outwardly extending portions that are greater 

55 in diameter than the diameter D b of the sidewall 12 of 
the can body blank 1 0. In other words, the inwardly ex- 
tending portions 48 tend to compress the cylindrical 
sidewall 12 of the can body blank 10 to the position 12' 
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shown by the solid lines in Figure 7b, while the sidewall 
1 2 of the can body blank 1 0 must be expanded to con- 
form to the outwardly extending portions 50 of the mold 
wall 46. Preferably, the perimeter of the cylindrical side- 
wall remains a constant length when compressed in this 
manner so the perimeter of the cylindrical compressed 
sidewall 1 2' is the same length as the circumference of 
the sidewall 12 of the can body blank 1 0. 
[0021] As is best shown in Figure 3, the mold unit 40 
has three die parts 82, 46 and 84 which comprise neck 
ring, mold side wall and base support, respectively. The 
die parts are separated from each other by gaps or "split 
lines" 86 and 88. For ease of machining, the base sup- 
port die 84 is made in two parts, with a central part 90 
supporting the base dome of the can body. The neck 
ring 82 provides simple support to the necked portion of 
the can body. These components together define the 
chamber or mold cavity 42 to receive the can body and 
are machined to the desired final shape of the can body 
after blow forming. Vent holes 49 are provided (see Fig- 
ures 4 and 5) to allow trapped air to escape during form- 
ing. 

[0022] A pair of seal and support rings 92, 94 and a 
rubber sealing ring 96 are provided to seal the top edge 
of the container body. A space saving mandrel 98 pass- 
es through the center of the seal and support rings 92, 
94, 96 to a position just above the base support dome 
84. The mandrel 98 supplies air to the cavity of a can 
body within the cavity 42 via a central bore 1 00 and ra- 
dial passages 102. The apparatus further includes an 
upper piston and a lower piston 1 04, 1 06 which together 
apply a load to both ends of the can in the mould cavity 
42. Lower piston 1 06 is moveable upwards by structure 
of a pressurized air supply which is fed to the piston via 
passage 108. Similarly, the upper piston is moveable 
downwards by structure of a pressurized air supply 
which is fed to the piston via passages 1 1 0 and 112. In 
the preferred embodiment shown, the passage 110 is 
connected to the central bore 1 00 of the mandrel 98 so 
that the upper piston and can cavity share a common 
air supply. The common air supply is split for the piston 
1 04 and cavity at the junction of the air passage 1 1 2 and 
the central mandrel bore 100, within the piston 104 so 
as to minimize losses and to maintain the same pres- 
sure supplied to the cavity and piston. Preferably, 
means are provided to control the flow rate of air sup- 
plied to each piston and the cavity. Cavity pressure and 
piston pressure can therefore be closely controlled. 
[0023] A schematic circuit diagram which shows how 
air is supplied to the pistons and can cavity is shown in 
figure 6. In the figure, the upper piston 104 and seal and 
support rings 92,94 are shown schematically as a single 
unit 114. Likewise, the base support 84,90 and lower 
piston 106 are shown as a single unit 116. Units 114 and 
116 and neck ring 82 are movable, whereas the side 
wall die 46 of the mold is shown fixed. 
[0024] The circuit comprises two pressure supplies. 
Pressure supply 118 supplies pressurised air to the top 
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piston 1 04 and cavity of the can within the mold cavity 
42. Pressure supply 120 supplies pressurised air to the 
lower piston 1 06 only. 

[0025] The two supplies each comprise pressure reg- 
5 ulators 122,124, reservoirs 126,128, blow valves 
130,132 and exhaust valves 134,136. In addition, the 
lower pressure supply 1 20 includes a flow regulator 1 38 . 
Optionally, the upper pressure supply 118 may also in- 
clude a flow regulator, although it is not considered es- 
10 sentialtobeabletoadjusttheflowin both supplies. Res- 
ervoirs 126, 128 prevent a high drop in supply pressure 
during the process. 

[0026] Typically, high pressure air of around 30 bar is 
introduced to the can cavity and to drive the top of the 
15 can. The air pressure to drive the bottom piston 106 is 
typically around 50 bar, depending on the piston area. 
The air pressure within the mold cavity 42 provides the 
force which is required to expand the can body blank 
outwards but also applies an unwanted force to the neck 
and base of the can which leads to longitudinal tension 
in the can side wall. The two pistons are thus used to 
drive the top and the bottom of the can, providing a force 
which counteracts this tension in the can side wall. 
[0027] The pressure of the air supplied to the pistons 
is critical in avoiding failure of the can during forming 
due to either splitting or wrinkling. Splitting will occur if 
the tension in the can side wall is not sufficiently coun- 
teracted by the piston pressure, since the pressure in 
the pistons is too low. Conversely, the pressure of the 
air supplied should not be so high that this will lead to 
the formation of ripples in the side wall. 
[0028] For this reason, preferably no stops are re- 
quired to limit the stroke of the pistons. Ifthe stroke were 
limited, the can might not be fully expanded against the 
mould wall before the pistons reached the stops. If this 
occurs, the tension in the can side wall would cease to 
be balanced by the piston pressure with a consequent 
risk of splitting. In effect, the contact of the expanded 
can with the side wall of the mould prevents further 
movement of the pistons. 

[0029] It should be noted therefore that the balance 
between the can cavity pressure and the piston pres- 
sure is preferably maintained at ail times throughout the 
forming cycle so that the rate of pressure rise in the cav- 
ity and behind the pistons should be balanced through- 
out the cycle, particularly when the can wall yields. The 
rate of pressure rise can be controlled by the flow reg- 
ulator 138 or by adjusting the supply pressure via the 
pressure regulators 122,124. 

[0030] By adjusting the can cavity pressure versus the 
pressure that is applied to move the mold elements 82, 
46, 84 towards one another, the apparatus may be op- 
erated in one of three different ways. By minimizing ap- 
plication of pressure to the outer mold parts 82,84, the 
apparatus may be operated so as to simply move the 
mold parts toward another without exerting any force on 
the can body. This will reduce the gaps 86, 88 in the 
mold unit 40 as the can body shrinks longitudinally dur- 
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ingthe expansion process, and will reduce but not nec- 
essarily neutralize axial, tensile stress created in the 
sidewall of the can body during expansion. Alternatively, 
by providing increased pressure to drive the outer mold 
parts toward one another, a slight longitudinal or axial 
force is applied to the can body which is substantially 
equal to the axial tensile stress in the can body sidewall, 
thus balancing such stress and protecting the can body 
from consequential weakening and possible splitting. A 
third mode of operation would be to provide an even 
greater pressure to drive the outer mold parts toward 
one another in order to apply an axially compressive 
force to the can body that would be greater than what 
would be necessary to cancel the tensile stress in the 
sidewall during operation. A net compressive force is 
believed to be preferable provided that such a force 
does not lead to the formation of wrinkles. 
[0031] In order to form the can, the blow valves 
130,132 are first opened. It is possible to have a short 
delay between the opening times of the blow valves if 
required to obtain a better match between the piston and 
cavity pressures but there will then need to be a higher 
rate of pressure rise for one circuit in order to maintain 
this balance. A delay can also be used to compensate 
for different pipe lengths, maintaining a pressure bal- 
ance at the time of forming. The upper supply 118 is split 
for the piston 1 04 and cavity as close as possible to the 
piston 1 04 as described above in reference to Figure 3. 
[0032] The apparatus is designed so that, at the lat- 
est, when each piston reaches its maximum travel the 
can is fully reshaped and the gaps 86, 88 are not closed 
up at the end. Closing of the gaps can lead to splitting 
of the can due to excessive tension in the side wall in 
the same way as does limiting movement of the pistons 
before full expansion has occurred. However, the final 
gap should not be excessive since any witness mark on 
the side wall becomes too apparent, although removal 
of sharp edges at the split lines alleviates this problem. 
[0033] Once the shaping operation is completed, the 
air is exhausted via valves 1 34 and 136. Clearly the ex- 
haust valves are closed throughout the actual forming 
process. It is important that both supplies are vented si- 
multaneously since the compressive force applied by 
the pistons to balance the cavity pressure (longitudinal 
tension) may be greater than the axial strength of the 
can so that uneven exhausting leads to collapse of the 
can. 

[0034] As may best be seen in Figure 4, the can body 
blank 10 is preferably positioned within the mold cavity 
42 and its interior space is sealed into communication 
with a source of pressurized fluid, as described above. 
As may be seen in Figure 4, the cavity 42 is designed 
so as to impart a slight compression to the can body 
blank 10 as it is inserted therein. This is preferably ac- 
complished by forming the mold assembly elements into 
halves 52, 54, shown in Figure 4 that are split so as to 
be closeable about the can body blank prior to pneumat- 
ic expansion of the can body blank 10. 



[0035] As the mold halves 52, 54 close about the cy- 
lindrical sidewall 12, the inwardly extending portions 48 
of the mold wall 46 thus compress or precompress the 
cylindrical sidewall 1 2 by distances up to the amount R in , 
s shown in Figure 7. After the mold has been closed and 
sealed and pressurized fluid is supplied into the mold 
cavity 46 so as to force the can body blank 10 against 
the mold wall 46, can body blank 10 will be forced to 
assume the desired final shape of the shaped can 20. 

10 The state of the shaped sidewall 22 is shown after the 
step in Figure 5. In this step, the cylindrical sidewall 12 
of the can body blank 1 0 is expanded up to an amount 
Rout, again shown diagram matically in Figure 7. 
[0036] Preferably, the precompression that is effected 

15 by the closing of the mold halves 52, 54 is performed to 
deflect the sidewall 12 of the can body blank 10 radially 
inwardly by a distance of R jn that is within the range of 
about 0.1 to about 1 .5 millimeters. More preferably, this 
distance R^ is within the range of 0.5 to about 0.75 mil- 

20 limeters. The distance R^ by which cylindrical sidewall 
12 is radially expanded outwardly to form the outermost 
portions of the shaped sidewall 22 is preferably within 
the range of about 0.1 to about 5.0 millimeters. A most 
preferable range for distance R olit is about 0.5 to 3.0 mil- 

25 limeters. Most preferably, R^ is about 2 millimeters. 
[0037] To understand the benefit that is obtained by 
the precompression of the cylindrical sidewall 12 prior 
to the expansion step, it must be understood that a cer- 
tain amount of annealing or partial annealing may be 

30 useful, particularly in the case of aluminum can bodies, 
to obtain the necessary ductility for the expansion step. 
However, the more complete the annealing, the less 
strong and tough the shaped can 20 will ultimately be. 
By using the precompression to get a significant portion 

35 of the differential between the innermost and outermost 
portions of the pattern that is superimposed onto the fi- 
nal shaped can 20, the amount of actual radial expan- 
sion necessary to achieve the desired pattern is re- 
duced. Accordingly, the amount of annealing that needs 

40 to be applied to the can body blank 1 0 is also reduced. 
The precompression step, then, allows the desired pat- 
tern to be superimposed on the shaped can 20 with a 
minimum of annealing and resultant strength loss, thus 
permitting the cylindrical sidewall 12 of the can body 

45 blank 1 0 to be formed as thinly as possible for this type 
of process. 

[0038] As one embodiment of the invention, the mold 
wall may be formed of a porous material so as to allow 
air trapped between the sidewall of the can body blank 
50 and the mold wall to escape during operation, although 
vent holes will probably still be required. One such ma- 
terial is porous steel, which is commercially available 
from AG A in Leydig, Sweden. 

[0039] For purposes of quality monitoring and control, 
55 fluid pressure within the mold cavity 46 is monitored dur- 
ing and after the expansion process by structure of a 
pressure monitor 69, shown schematically in Figure 5. 
Pressure monitor 69 is of conventional construction. If 
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the can body develops a leak during the expansion proc- 
ess, or If irregularities in the upper flange or neck of the 
can creates a bad seal with the gas probe, pressure 
within the mold cavity will drop much faster in the mold 
chamber 46 than would otherwise be the case. Pressure 5 
monitor 69 will sense this, and' will indicate to an oper- 
ator that the can body might be flawed. 
[0040] In the case of steel cans, pressure within the 
mold chamber could be made high enough to form the 
can body into, for example, a beading-type pattern 10 
wherein a number of circumferential ribs are formed on 
the container. 

[0041 ] A second method and apparatus for manufac- 
turing a metallic can body that is shaped distinctively in 
order to enhance its visual presentation to consumers 15 
is disclosed in Figures 7 and 9 of the drawings. A third 
embodiment is depicted in Figures 8 and 9 of the draw- 
ings. According to both the second and third embodi- 
ments, a distinctively shaped metallic can body is man- 
ufactured by providing a can body blank, such as the 20 
can body blank 1 0 shown in Figure 1 , that has a sidewall 
12 of substantially constant diameter, then radially de- 
forming the can body blank 10 in selective areas by se- 
lected amounts to achieve an intermediate can body 74 
that is radially modified, but is still symmetrical about its 25 
access, and then superimposing a preselected pattern 
of mechanical deformations onto the intermediate can 
body 74. Describing now the second embodiment of the 
invention, a beading apparatus 62 of the type that is well 
known in this area of technology includes an anvil 66 30 
and a beading tool 64. A beading apparatus 62 is used 
to radially deform the can body blank 1 0 into the radially 
modified intermediate can body 74 shown in Figure 9. 
The intermediate can body 74, as may be seen in Figure 
9, has no deformations thereon that have an axial com- 35 
ponent, and is substantially cylindrical about the access 
of the can body 74. A knurling tool 76 is then used to 
superimpose the preselected pattern of mechanical de- 
formations, in this case ribs and grooves, onto the inter- 
mediate can body, making it possible to produce a 40 
shaped can 20 of the type that is shown in Figure 2. 
[0042] In the third embodiment, shown in Figures 8 
and 9, a spinning unit 68 is used to deform the cylindrical 
sidewall 12 of the can body blank 10 radially into the 
intermediate can body 74. Spinning unit 68 includes, as 45 
is well known in the technology, a mandrel 70 and a 
shaping roller 72 that is opposed to the mandrel 70. After 
this process, the knurling step shown in Figure 9 is pref- 
erably performed on the so formed intermediate can 
body 74 in a manner that is identical to that described so 
above. 

[0043] Alternatively to the knurling step shown in Fig- 
ure 9, the intermediate can body 74 produced by either 
the method shown in Figure 7 or that shown in Figure 8 
could, alternatively, be placed in a pneumatic expansion ss 
die or mold unit 40 of the type that is shown in Figures 
3-5. Intermediate can body 74 would then be expanded 
in a manner that is identical to that described above in 
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order to achieve the shaped can 20. 
[0044] In the second and third methods described 
above, the can body blank 1 0 is also preferably partially 
annealed by the heat source 1 8 during the drying proc- 
ess, but, preferably, to a lesser extent than that in the 
first described embodiment. Preferably, the annealing 
for the second and third methods described above is 
performed at a temperature that is within the range of 
about 375 degrees Fahrenheit (about 1 90 degrees Cel- 
sius) to about 425 degrees Fahrenheit (about 218 de- 
grees Celsius). The methods described with reference 
to Figures 7 and 8 thus require less annealing than that 
described with respect to the previous embodiment, 
meaning that a stronger shaped can 20 is possible at a 
given weight or wall thickness, or that the weight of the 
shaped can 20 can be reduced with respect to that pro- 
duced by the first described method. Disadvantages of 
the second and third methods, however, include more 
machinery and greater mechanical complexity, as well 
as more wear and tear on the cans, spoilage and pos- 
sible decoration damage as a result of the additional me- 
chanical processing and handling. 
[0045] It is to be understood, however, that even 
though numerous characteristics and advantages of the 
present invention have been set forth in the foregoing 
description, together with details of the structure and 
function of the invention, the disclosure is illustrative on- 
ly, and changes may be made in detail, especially in 
matters of shape, size and arrangement of parts within 
the principles of the invention to the full extent indicated 
by the broad general meaning of the terms in which the 
appended claims are expressed. Alternatively, for ex- 
ample, can body blank 1 0 could be formed by alternative 
processes, such as a draw-redraw process, a draw-thin- 
redraw process, or by a three-piece welded or cemented 
manufacturing process. 



Claims 

1. A method of manufacturing a metallic can body 
which is shaped distinctively in order to enhance its 
visual presentation to consumers, comprising steps 
of: 

(a) providing a can body blank (1 0); 

(b) providing a mould unit that has mould walls 
that define a mould cavity (42) conforming to a 
desired final shape of the can body; 

(c) positioning the can body blank (10) within 
the mould cavity (42); and 

(d) supplying a pressurised fluid into the mould 
cavity so that the can body blank is forced by 
the pressure against the mould walls, causing 
the can body blank to assume the desired final 
shape of the can body; 

characterised in that: 
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the mould walls comprise inwardly extending 
lateral portions (48) and outwardly extending 
lateral portions; 

the positioning step (c) positions the can body 
blank so as to precompress the side wall (12) 5 
of the can body blank With said inwardly extend- 
ing lateral portions; and 
the precompression which is performed in step 
(c) minimises the amount of outward deforma- 
tion which is required in step (d) to achieve the 10 
final shape of the can body. 

2. A method according to claim 1 , characterised in that 
the can body blank comprises aluminium and fur- 
ther comprising the step of: 15 

partially annealing the can body blank priorto 
step (c) to give the can body blank enough ductility 
to be worked into the desired shape, and whereby 
the precompression in step (c) that reduces that 
amount of outward expansion necessary to achieve 20 
the desired position also reduces the degree of an- 
nealing which is necessary to permit such expan- 
sion, thereby preserving as much strength and 
toughness as possible. 

25 

3. A method according to claim 2, characterised in that 
the partial annealing step is performed at a temper- 
atu re which is within the range of about 375 degrees 
Fahrenheit (190.5°C) to about 550 degrees Fahr- 
enheit (288°C). 30 

4. A method according to any one of claims 1 to 3, 
characterised in that the precompression in step (c) 
is performed to deflect the side wall of the can body 
blank radially inwardly by a distance which is within 35 
the range of about 0.1 to about 1 .5 millimetres. 

5. A method according to any one of claims 1 to 4, 
characterised in that the introduction of fluid in step 

(d) is performed to deflect the side wall of the can *o 
body blank radially outwardly by a distance which 
is within the range of about 0.1 to about 5.0 millime- 
tres. 

6. A method according to any of claims 1 to 5, charac- 45 
terised in that the inward deflection of the side wall 
in step (c) is approximately one third the outward 
deflection that takes place in step (d). 

. A method according to any of claims 1 to 6, charac- 50 
terised in that the mould unit is constructed of more 
than one part (82, 46, 84), at least one of the parts 
being movable toward another in a direction which 
is substantially parallel to an axis of the can body 
blank during operation, the method further compris- 55 
ing the step of: 

(e) substantially simultaneously with step (d), 
moving at least one of the mould parts (82, 46, 84) 



towards another in the axial direction. 

8. A method according to claim 7, characterised in that 
the mould unit comprises three parts (82, 46, 84), 
and in that step (e) comprises moving at least two 
of the three parts towards the third from a first po- 
sition in which the parts are spaced from each other 
by gaps (86, 88) which open into the mould cavity 
(42) to a second position in which the gaps between 
the mould parts are reduced in size whilst still open- 
ing into the mould cavity. 

9. A method according to claim 6 or 7, characterised 
in that step (e) further comprises positioning the 
gaps (86, 88) at the points of maximum expansion 
of the can body blank. 

10. A method according to any one of claims 7 to 9, 
characterised in that step (e) comprises applying an 
axial force to the can body blank which is sufficient 
to exert a net compressive force on the side wall of 
the can body blank during step (d). 

11. A method according to claim 10, characterised by 
further comprising balancing the force exerted by 
the pressurised fluid in step (d) with an axial force 
which is applied in step (e). 

12. A method according to any one of claims 1 to 11 , 
characterised in that the can body blank has a side 
wall which is of substantially constant diameter, 

1 3. An apparatus for manufacturing a metallic can body 
which is shaped distinctively in order to enhance its 
visual presentation to consumers, the apparatus 
comprising 

moulding means comprising a mould unit that 
has mould walls that define a mould cavity (42) con- 
forming to a desired final shape of the can body; 

characterized by; 

the mould walls comprise inwardly extending 
lateral portions (48) and outwardly extending 
lateral portions; 

means for positioning a can body blank the 
mould cavity (42) so as to precompress the side 
wall (12) of the can body blank with said inward- 
ly extending lateral portions (48) ; and 
a fluid supply for supplying a pressurised fluid 
into the mould cavity so that the can body blank 
is forced by pressure against the mould walls, 
causing the can body blank to assume the de- 
formation which is required to achieve the final 
shape of the can body; and 
in which the precompression minimises the 
amount of outward deformation which is re- 
quired to achieve the final shape of the can 
body. 
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14. An apparatus according to claim 13, characterised 
in that the mould unit is constructed of more than 
one part (82, 46, 84), at least one of the parts being 
movable toward one another in a direction which is 
substantially parallel to an axis of the can body s 
blank during operation; and further comprising one 
or more pistons for moving at least one of the mould 
parts toward another in the axial direction. 

10 

Patentanspruche 

1. Verfahren zur Herstellung eines metallischen Do- 
senunterteils, das charakteristisch geformt ist, urn 
sein optisches Erscheinungsbild gegenuber Kon- *5 
sumenten zu verbessern, wobei das Verfahren die 
Schritte aufweist: 

(a) zur Verfugung Stellen eines Dosenunterteil- 
rohlings (10); 20 

(b) zur Verfugung Stellen einer Formeinheit, die 
Formwande aufweist, welche eine Formaus- 
nehmung (42) begrenzen, die mit einer ge- 
wunschten Endform des Dosenunterteils uber- 25 
einstimmt; 

(c) Positionieren des Dosenunterteilrohlings 
(10) innerhalb der Formausnehmung (42); und 

30 

(d) Geben eines druckbeaufschlagten Fluids in 
die Formausnehmung, so dass der Dosenun- 
terteilrohling durch den Druck gegen die Form- 
wande gedruckt wird, wodurch der Dosenun- 
terteilrohling die gewunschte Endform des Do- 35 
senunterteils annimmt; 

dadurch gekennzeichnet, dass die Formwande sich 
nach inn en erstreckende Seitenbereiche (48) und 
sich nach auBen erstreckende Seitenbereiche auf- 40 
weisen; 

der Positionierungsschritt (c) den Dosenunter- 
teilrohling so positioniert, dass die Seitenwand 
(12) des Dosenunterteilrohlings mit den sich 45 
nach innen erstreckenden Seitenbereichen 
vorgepresst wird; und 

die Vorpressung, die in Schritt (c) durchgefuhrt 
wird, das MaB der nach auBen gerichteten Ver- so 
formung minimiert, welche in Schritt (d) erfor- 
derlich ist, urn die Endform des Dosenunterteils 
zu erzielen. 

2. Verfahren nach Anspruch 1 , dadurch gekennzeich- 55 
net, dass der Dosenuntertei Iron ling Aluminium ent- 
halt und es femer die Schritte aufweist: 
Teilweises Gluhen des Dosenunterteilrohlings vor 
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dem Schritt (c), um dem Dosenunterteilrohling ge- 
nugend Duktilitat zu geben, dass er in die ge- 
wunschte Form gebracht werden kann, und wobei 
die Vorpressung in Schritt (c), die das MaB der nach 
auBen gerichteten, zur Erzielung der gewunschten 
Position erforderlichen Ausdehnung reduziert, 
auch die Starke des Gluhens reduziert, das erfor- 
deriich ist, um solche Ausdehnung zu erlauben, wo- 
durch so viel Festigkeit und Zahigkeit wie moglich 
bewahrt wird. 

3. Verfahren nach Anspruch 2, dadurch gekennzeich- 
net, dass der Schritt des teilweisen Gluhens bei ei- 
ner Temperatur durchgefuhrt wird, die innerhalb 
des Bereichs von ungefahr 375 °F (190,5 °C) bis 
550 °F (288 °C) liegt. 

4. Verfahren nach einem der Anspruche 1 bis 3, da- 
durch gekennzeichnet, dass die Vorpressung in 
Schritt (c) durchgefuhrt wird, um die Seitenwand 
des Dosenunterteilrohlings radial nach innen uber 
eine Strecke zu wolben, die innerhalb des Bereichs 
von ungefahr 0,1 bis ungefahr 1 ,5 mm liegt. 

5. Verfahren nach einem der Anspruche 1 bis 4, da- 
durch gekennzeichnet, dass das Einfuhren von 
Fluid in Schritt (d) durchgefuhrt wird, um die Seiten- 
wand des Dosenunterteilrohlings radial nach auBen 
uber eine Strecke zu wolben, die innerhalb des Be- 
reichs von ungefahr 0,1 bis ungefahr 5,0 mm liegt. 

6. Verfahren nach einem der Anspruche 1 bis 5, da- 
durch gekennzeichnet, dass die nach innen gerich- 
tete Wolbung der Seitenwand in Schritt (c) ungefahr 
ein Drittel der nach auBen gerichteten Wolbung, die 
in Schritt (d) stattfindet, betragt. 

7. Verfahren nach einem der Anspruche 1 bis 6, da- 
durch gekennzeichnet, dass die Formeinheit aus 
mehrals einem Teil (82,46,84) konstruiert ist, wobei 
wenigstens eines derTeile gegenuber einem ande- 
ren bewegbar ist in einer Richtung, die im Wesent- 
lichen parallel zu einer Achse des Dosenunterteil- 
rohlings wahrend des Arbeitsvorgangs ist, wobei 
das Verfahren femer den Schritt aufweist: 

(e) Bewegen von wenigstens einem der Formteile 
(82,46, 84) gegenuber einem anderen in der axia- 
len Richtung im Wesentlichen gleichzeitig mit 
Schritt (d). 

8. Verfahren nach Anspruch 7, dadurch gekennzeich- 
net, dass die Formeinheit drei Teile (82,46,84) auf- 
weist, und dass Schritt (e) Bewegen beinhaltet von 
wenigstens zwei der drei Teile gegenuber dem Drit- 
ten von einer ersten Position, in der die Teile von- 
einander durch in die Formausnehmung (42) hinein 
offene Teilfugen (86,88) voneinander beabstandet 
sind, in eine zweite Position, in der die Teilfugen 
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zwischen den Formteilen in ihrer GroBe verringert 
sind, wahrend sie weiterhin in die Formausneh- 
mung hinein often sind. 

9. Verfahren nach Anspruch 6 Oder 7, dadurch ge- 5 
kennzeichnet, dass Schritt "(e)ferner ein Positionie- 
ren derTeilfugen (86,88) an Steilen maximaler Aus- 
dehnung des Dosenunterteilrohlings aufweist. 

10. Verfahren nach einem der Anspruche 7 bis 9, da- 10 
durch gekennzeichnet, dass Schritt (e) ein Anwen- 
den einer Axiaikraft auf den Dosenunterteilrohling 
aufweist, die ausreichend ist, urn eine Nettopres- 
skraft auf die Seitenwand des Dosenunterteilroh- 
lings wahrend des Schritts (d) auszuuben. 15 

11. Verfahren nach Anspruch 10, dadurch gekenn- 
zeichnet, dass es ferner eine Abstimmung der 
durch das druckbeaufschlagte Fluid in Schritt (d) 
ausgeubten Kraft mit einer in Schritt (e) angewen- 20 
deten Axiaikraft aufweist. 

12. Verfahren nach einem der Anspruche 1 bis 11, da- 
durch gekennzeichnet, dass der Dosenunterteilroh- 
ling eine Seitenwand aufweist, die im Wesentlichen 25 
einen konstanten Durchmesser besitzt. 

13. Vorrichtung zur Herstellung eines metallischen Do- 
senunterteils, dass charakteristisch geformt ist, um 
sein optisches Erscheinungsbild gegenuber Kon- 30 
sumenten zu verbessem, aufweisend 

Formmittel, die eine Formeinheit aufweisen, 
welche Formwande besitzt, die eine Formaus- 
nehmung (42) begrenzen, die mit einer ge- 35 
wunschten Endform des Dosenunterteiis uber- 
einstimmt; 

gekennzeichnet durch sich nach innen erstrek- 
kende Seitenbereiche (48) der Formwande und 40 
sich nach auBen erstreckende Seitenbereiche 
der Formwande aufweisen; 

Mittel zur Positionierung eines Dosenunterteil- 
rohlings innerhalb der Formausnehmung (42), 45 
um die Seitenwand (12) des Dosenunterteilroh- 
lings mit den sich nach innen erstreckenden 
Seitenbereichen (48) vorzupressen; und 

eine Fluidzufuhr zur Zufuhr von druckbeauf- so 
schlagtem Fluid in die Formausnehmung, so 
dass der Dosenunterteilrohling durch Druckge- 
gen die Formwande gedruckt wird, wodurch 
der Dosenunterteilrohling die Verformung an- 
nimmt, die erforderlich ist, um die Endform des ss 
Dosenunterteiis zu erzielen, und in der die Vor- 
pressung das Mal3 der nach auBen gerichteten 
Verformung minimiert, die erforderlich ist, um 
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die Endform des Dosenunterteiis zu erzielen. 

14. Vorrichtung nach Anspruch 13, dadurch gekenn- 
zeichnet, dass die Formeinheit aus mehrals einem 
Teil (82,46,84) gebiidet ist, wobei wenigstens eines 
der Teile gegenuber einem anderen in einer Ftich- 
tung bewegbar ist, die im Wesentlichen zu einer 
Achse des Dosenunterteilrohlings wahrend des Ar- 
beitsvorgangs parallel ist, und dass sie ferner einen 
oder mehrere Kolben zum Bewegen von wenig- 
stens einem der Formteile gegenuber einem ande- 
ren in der Axialrichtung aufweist. 



Revendications 

1 . Procede de fabrication d'un corps de boTte metalli- 
que qui est faconne de fagon distinctive pour ren- 
forcer sa presentation visuelle a des consomma- 
teurs, comprenant les etapes dans lesquelles : 

(a) on se procure une ebauche (10) de corps 
de boTte ; 

(b) on se procure une unite a moule qui com- 
porte des parois de moule qui d£finissent une 
cavite (42) de moule conforme a une forme fi- 
nale souhaitee du corps de boTte ; 

(c) on positionne I'ebauche (10) de corps de 
bofte dans ia cavite (42) du moule ; et 

(d) on introduit un fluide sous pression dans la 
cavite du moule afin que I'ebauche de corps de 
bofte soit appliquee a force par la pression con- 
tre les parois du moule, am en ant P ebauche de 
corps de boTte a prendre la forme finale souhai- 
tee du corps de boTte ; 

caracterise en ce que : 

les parois du moule comprennent des parties 
laterales (48) s'etendant vers rinterieur et des 
parties laterales s'etendant vers I'exterieur ; 
I'etape de positionnement (c) positionne I'ebau- 
che de corps de boTte defacon a pr6comprimer 
la paroi laterale (1 2) de I'ebauche de corps de 
bolte avec lesdites parties laterales s'etendant 
vers i'interieur ; et 

la precompression qui est effectuee dans I'eta- 
pe (c) minimise I'amplitude de la deformation 
vers I'exterieur qui est demandee dans I'etape 
(d) pour obtenir la forme finale du corps de boT- 
te. 

2. Procede selon la revendtcation 1 , caracterise en ce 
que I'ebauche de corps de boTte comprend de Palu- 
minium et comprenant en outre I'etape dans 
laquelle : 

on recuit partiellement I'ebauche de corps de 
borte avant I'etape (c) pour donner a I'ebauche de 
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corps de botte une ductility suffisante pour qu'elle 
soit travaiilee dans la forme souhaitee, et dans !e- 
quel la p recompression dans I'etape (c) qui reduit 
I'amplitude de I'expansion vers I'exterieur necessai- 
re pour obtenir la position souhaitee reduit aussi le £ 
degre de recuit qui est necessaire pour permettre 
cette expansion, preservant ainsi autant de resis- 
tance et de tenacity que possible. 

3. Procede selon la revendication 2, caracterise en ce 10 
que Tetape de recuit partiel est executee dans la 
plage de temperature d'environ 375 degres Fahren- 
heit (190,5°C) a environ 550 degres Fahrenheit 
(288°C) 

15 

* 

4. Procede selon I'une quelconque des revendications 
1 a 3, caracterise en ce que la precompression dans 
I'etape (c) est effectuee de facon a deformer radia- 
lement vers Tinterieur la paroi laterale de I'ebauche 

de corps de boTte sur une distance qui est comprise 20 
dans la plage d'environ 0,1 a environ 1 ,5 mm. 

5. Procede selon Tune quelconque des revendications 
1 a 4, caracterise en ce que ('introduction d'un fiuide 
dans I'etape (d) est effectuee pour detbrmer la paroi 25 
laterale de I'ebauche de corps de boTte radialement 
vers I'exterieur sur une distance qui est comprise 
dans la plage d'environ 0,1 a environ 5,0 mm. 

6. Procede selon Tune quelconque des revendications 30 
1 a 5, caracterise en ce que la deformation vers I'in- 
terieur de la paroi laterale dans I'etape (c) est d'en- 
viron un tiers de la deformation vers I'exterieur qui 

a lieu dans I'etape (d). 

35 

7. Precede selon I'une quelconque des revendications 
1 a 6, caracterise en ce que i'unite a moule est cons- 
titute de plus d'une piece (82, 46, 84), au moins 
I'une des pieces pouvant etre deplacee vers une 
autre piece dans une direction qui est sensiblement *o 
parallele a un axe de I'ebauche de corps de boTte 
pendant I'operation, le procede comprenant en 
outre I'etape dans laquelle : 

(e) sensiblement en meme temps que I'etape 
(d), on deplace au moins Tune des pieces (82, 46, 45 
84) du moule vers une autre piece dans la direction 
axiale. 

8. Procede selon la revendication 7, caracterise en ce 
que I'unite a moule comporte trois pieces (82, 46, so 
84) et en ce que I'etape (e) consiste a deplacer au 
moins deux des trois pieces vers la troisieme a par- 

tir d'une premiere position dans laquelle les pieces 
sont espacees les unes des autres par des espaces 
(86, 88) qui debouchent dans la cavite (42) du mou- 55 
le jusqu'a une seconde position dans laquelle les 
espaces entre les pieces du moule sont reduits en 
dimension tout en debouchant dans la cavite du 



moule; 

9. Procede selon la revendication 6 ou 7, caracterise 
en ce que I'etape (e) comprend en outre le position- 
nement des espaces (86, 88) aux points d'expan- 
sion maximale de I'ebauche de corps de boTte. 

10. Procede selon I'une quelconque des revendications 
7 a 9, caracterise en ce que I'etape (e) comprend 
('application d'une force axiale a I'ebauche de corps 
de botte qui est suffisante pour exercer une force 
de compression nette sur la paroi laterale de I'ebau- 
che de corps de boTte pendant I'etape (d). 

1 1 . Precede selon la revendication 1 0, caracterise en 
ce qu'il comprend en outre I'equilibrage de la force 
exercee par le fiuide sous pression dans I'etape (d) 
avec une force axiale qui est appliquee dans i'etape 
(e). 

12. Procede selon I'une quelconque des revendications 
1 a 1 1 , caracterise en ce que I'ebauche de corps de 
bolte comporte une paroi laterale qui est d'un dia- 
metre sensiblement constant. 

1 3. Appareil pour la fabrication d'un corps de boite me- 
tallique qui est faconn6 de facon distinctive afin de 
renforcer sa presentation visuelle a des consom- 
mateurs, I'appareil comportant 

un moyen de moulage comprenant une unite a 
moule qui comporte des parois de moule qui 
definissent une cavite (42) de moule conforme 
a une forme finale souhaitee du corps de boTte ; 
caracterise en ce que : 

les parois du moule comprennent des parties 
laterales (48) s'etendant vers Pinterieur et des 
parties laterales s'etendant vers I'exterieur ; 
un moyen pour le positionnement d'une 6bau- 
che de corps de boite dans la cavite (42) du 
moule afin de pr6comprimer la paroi laterale 
(1 2) de i'ebauche de corps de boTte a I'aide des- 
drtes parties laterales (48) s'etendant vers 
Pinterieur ; 

une alimentation en fiuide destin6e a introduire 
un fiuide sous pression dans la cavite du moule 
afin que I'ebauche de co rps de boTte soit appli- 
quee a force par pression contre les parois du 
moule, amenant I'ebauche de corps de boTte a 
subir fa deformation qui est necessaire pour ob- 
tenir la forme finale du corps de boite ; et 
dans lequel la precompression minimise I'am- 
plitude de la deformation vers I'exterieur qui est 
demandee pour obtenir la forme finale du corps 
de boTte. 

14. Appareil selon la revendication 13, caracterise en 
ce que I'unite a moule est constitute de plus d'une 
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piece (82, 46, 84), au moins Tune des pieces pou- 
vant etre deplacee vers une autre piece dans une 
direction qui est sensiblement parallele a un axe de 
I'ebauche de corps de bofte pendant le 
fonctionnement ; et comportant en outre un ou plu- 
sieurs pistons destines a deplacer au moins Tune 
des pieces du moule vers une autre des pieces du 
moule dans la direction axiale. 
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